Seminal work on global processing has suggested that the precedence of global image features is an inherent property of visual perception. Consequently, interference from global percepts may influence the perception of local elements. Investigations of scene processing have been consistent with this suggestion, demonstrating that the parahippocampal place area (PPA) represents scenes by processing global spatial properties. Recent investigations have further revealed that PPA is sensitive to processing non-spatial visual cues (such as surface texture) in both object and scene perception. In the present study, we investigated potential global interference effects in objectscene perception when attending to spatial and non-spatial visual features in both simple figureground representations and more complex real-world scenes. Results revealed that non-spatial surface properties such as texture can form a contextual link between the processing of object and background information in scene perception, and this interactive processing proceeds from the global to local scale of attention.
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Introduction
A remarkable aspect of the human visual system is the ability to draw on a broad range of cues to rapidly and efficiently identify and categorize objects embedded in a complex visual scene. Knowledge about which objects and settings tend to co-occur facilitates the efficiency of both the search for and recognition of objects (Hock et al., 1974; Palmer, 1975; Biederman et al., 1982; De Graef et al., 1990; Boyce & Pollatsek, 1992; Henderson et al., 1999; Davenport & Potter, 2004; Gordon, 2004; Joubert et al., 2007) . In general, it has been found that objects which appear within a consistent setting (e.g., a loaf of bread on a kitchen counter) are found to be processed more quickly and accurately than those appearing within an inconsistent setting (e.g., a mailbox on a kitchen counter; for a review, see Oliva & Torralba, 2007) . While the majority of this previous research has examined high-level semantic relations between an object and its background, visual similarity (or dissimilarity) in object-scene contextual associations is also important. Thus, the purpose of this paper is to examine the extent to which object-scene consistency in spatial (i.e., form) and non-spatial (i.e., texture) visual features influences object perception within a scene.
Global Precedence and Global Interference in Visual Perception
Scene perception may be governed by general mechanisms that apply across a range of different types of visual processing. For example, seminal work on global processing has suggested that the precedence of global image features is an inherent property of visual perception, wherein the perception of global structure precedes the perception of local elements or fine-grained analyses (Navon, 1977) . Navon presented compound letters representing larger figures (global configurations), which were spatially constructed from a suitable arrangement of smaller figures (local elements), and observed an advantage in the processing of global configurations over local elements (i.e., faster responses to global configurations compared with local elements). These findings were interpreted as supporting the notion of global precedence in the spatial processing of form, and were referred to as the 'global precedence effect'. Moreover, when global configurations and local elements were inconsistent, responses to the local elements were subject to interference from the global configurations, but local features did not interference with global perception. This result was subsequently referred to as the 'global interference effect'. In other words, involuntary attention to the global level was observed when attention was directed to the local level, resulting in global inference in the perception of local elements.
The global precedence hypothesis has since been validated in numerous studies (for a review, see Kimchi, 1992) and subsequent research on rapid scene identification has provided support for the primacy of global features over local region and object information. Specifically, is has been demonstrated that contextual information influencing object-scene interactivity is guided by global image features which direct attention early in the visual processing stream . Moreover, it has been shown that human observers can accurately identify natural scene categories based on global scene structure without first having to recognize local region or object information (Greene & Oliva, 2009 ). Thus, Greene and Oliva suggested that scene perception is based on an initial scene-centered visual representation containing global percepts, which captures much of the variance in scene structure, constancy, and function in natural scene categories.
The Representation of Scene and Texture Perception
Consistent with these findings, investigations of scene processing using functional magnetic resonance imaging (fMRI) have demonstrated that the scene-selective parahippocampal place area (PPA), a region shown to respond selectively to scenes over individual objects or faces (Epstein & Kanwisher, 1998) , represents scenes by processing global spatial form and structure (Epstein et al., 2003) . While much of the early neuroimaging research on scene perception focused on the role of spatial cues in the visual processing of scenes, recent investigations into the neural representation of both scenes and objects have revealed that a region of the collateral sulcus (CoS) overlapping with PPA is sensitive to processing non-spatial visual cues such as surface texture (Cant & Goodale, 2007 , 2011 Cant & Xu, 2012) . Indeed, behavioural research examining the contribution of global percepts to scene identification are consistent with these findings, and draw attention to the role of both spatial (e.g., form) and nonspatial (e.g., texture) features in capturing the diagnostic structure of an image in order to obtain the overall gist of a scene . In other words, these visual cues enable rapid scene identification and categorization necessary for the efficient processing of our complex environment. In fact, evidence from computational modelling has demonstrated that texture may be sufficient on its own in providing the means necessary for scene recognition (Renninger & Malik, 2004) . Thus, in addition to the known role of spatial cues in scene perception, a growing body of work using behavioural psychophysics, computational modelling, and functional neuroimaging has revealed the importance of non-spatial cues (i.e., surface texture) in scene perception and recognition.
Texture and Object Perception
In addition to scene perception and identification, it has been argued that surface properties (and the material properties that they signal) play a critical role in object recognition and in how we interact with the world. Specifically, highly diagnostic visual cues such as surface reflectance properties, surface texture, and surface structure can cue stored knowledge of object material properties such as mass, compliance, and friction (Adelson, 2001; Motoyoshi et al., 2007; Buckingham et al., 2009 ). These cues not only help us to recognize objects in our environment, but also contribute to action planning (Gallivan et al., 2014) , ultimately affecting how we physically engage with objects of various tactile qualities (e.g., rough vs. smooth) and how we adjust our gait when moving through an environment containing different surface attributes (e.g., ice vs. grass). Moreover, these cues may be especially important in defining edge and contour information used for finding partially occluded objects in complex and crowded environments (Biederman, 1988) . Finally, recent evidence has demonstrated independent processing of form, colour, and texture in object perception (Cant et al., 2008) , suggesting that, in addition to the well-known role of shape in object processing (e.g., Biederman, 1987) , surface properties such as colour and texture also play an important role in object perception. In summary, recent evidence has revealed that non-spatial surface cues such as texture play an important role in both object and scene perception, but these studies have only looked at either object or scene perception separately. While it has been argued that initial global scene image statistics form a context in which objects can be rapidly and efficiently located and classified at a later stage of visual processing (Schyns & Oliva, 1994) , the influence of visual texture in the interaction between an object and its background has yet to be explored, despite the importance of texture as a cue in both object and scene processing.
Current Study and Predictions
Based on previous work revealing the precedence of global image features in visual perception (i.e., Navon, 1977) , in the present paper we aim to initially establish a global interference effect of form and surface texture during the perception of local elements in figure- ground representations (i.e., modified Navon stimuli, see Figures 1 and 3) , before exploring the role of these global visual cues in the interaction between an object and its background within a scene (see Figure 5 ). Specifically, we first attempt to replicate the global interference effect in form perception (i.e., slower judgments of local form when local and global form is visually inconsistent, but not vice versa) using modified Navon stimuli, and then investigate, for the first time, whether there is also a global interference effect in non-spatial processing (i.e., texture perception). We then examine the processing of these visual features using more realistic scene stimuli in order to determine if global interference effects (particularly for texture) generalize to interactions between object and scene perception. If texture is indeed important as an identifying cue in scene and object perception, and has been shown to activate regions of the brain overlapping with those involved in scene processing (Cant & Goodale, 2007) , we expect to observe global precedence of texture in early-stage scene processing (i.e., global scene properties) which would subsequently influence the perception of local object properties through global interference. This finding would not only build on the existing body of literature examining the role of global image information as a contextual cue in the perception and recognition of objects within our environment, but would further our understanding of the mechanism through which such contextual cuing occurs.
In Experiment 1, we measured the extent to which the perception of local form and texture is influenced by global feature (i.e., form or texture) consistency when both features are integrated within a single global contour (see Figure 1) . In Experiment 2, we separated local and global texture into foreground and background elements, respectively, in order to identify how perceptual separation influences global-and local-directed attention (see Figure 3) . To assess the contextual influence of texture (and form) consistency in object perception within a scene, we introduced a single object within a 3-D scene in Experiment 3 (see Figure 5 ). In Experiments 1 and 2, we predicted an initial replication of Navon's (1977) seminal work (i.e., a global interference effect in local form perception) using modified Navon stimuli, coupled with a consistent interference of global surface texture in local texture perception. Finally, in Experiment 3 we predicted the facilitation of object perception when object-scene visual cues (both form and texture) were consistent. In all Experiments we also examined the global precedence effect (i.e., faster overall responses when attending to global configurations compared with local elements), but place more emphasis on the global interference effect since we show that these interference effects are more informative with regard to the interaction between global and local perception.
Experiment 1
In this experiment, modified Navon figures (Navon, 1977) were adapted to integrate both form and texture within a single global contour (see Figure 1 ). Form classifications were included in this paradigm as a control, enabling the suitability of these adapted Navon figures to be examined, with the prediction of a global interference effect in the processing of form (slower judgments of local form when local and global form is inconsistent, but not vice versa). These findings would replicate data from Navon's seminal work, and would thus validate the use of our stimuli and experimental parameters in the investigation of the role of texture consistency in global and local perception. Participants were cued to make speeded classifications of form or texture at either a global or local scope of attention, in conditions where global and local features (i.e., form or texture) were either consistent or inconsistent.
Participants
Eleven participants (seven females) aged between 20 and 27 years of age (M = 21 .81) were recruited from the University of Toronto undergraduate community and received course credit for their participation. All participants had normal or corrected-to-normal visual acuity, were right-handed, and gave informed consent in accordance with the University of Toronto Ethics Review Board. 
Stimuli and Apparatus
Sixty-four stimuli were generated using Adobe Photoshop CS3 software (Adobe Systems, San Jose, CA) and presented electronically using the E-Prime 2.0 software (Psychology Software Tools, Pittsburgh, PA) on a ViewSonic 21-inch CRT monitor (1,280 x 1,024 resolution; 85-Hz refresh rate). Stimuli subtended 18.4° x 17.3° of visual angle and were presented centrally against a white background following a black central fixation cross (subtending 1° x 1°) at a viewing distance of 52 cm. The stimuli were constructed so that visual features (form: heart versus star; texture: paint versus rock) could vary at both global and local levels of attention, and importantly, variations in each feature were manipulated across levels (consistent: similar global and local shape, similar global and local texture; inconsistent: different global and local shape, different global and local texture). Variations in each visual feature were matched at both global and local levels (i.e., 32 instances of global star, 32 instances of global heart, 32 instances of global paint, 32 instances of global rock, etc.). In order to avoid responses based on any one local element, local texture elements from the same category (i.e., paint or rock) were heterogeneous in nature and the locations and orientations of both local form and texture elements were jittered across stimuli. To ensure that observer classification across texture categories was independent of visually distinctive colour cues, the chromaticity of each stimulus' texture was calculated using Matlab software (MathWorks, Natick, MA) and modified 
Design and Procedure
The experiment contained four blocks of trials representing conditions of form and texture perception at both a global and local scope of attention (i.e., global form; global texture; local form; local texture). Before beginning the experiment, participants were given five practice trials per condition to become familiar with the task. Each block began with an instruction to attend to either "shape" or "texture" at either global-or local-levels of attention (instructed as either "large" or "small", respectively). Following an initial key press, each trial began with a central fixation cross displayed for 2000 ms, after which the stimulus was presented and remained on screen until response. Participants were instructed to make a speeded classification (shape: heart or star; texture: paint or rock) after the onset of the stimulus using either the "1" or "2" keys on the number pad of a computer keyboard, which would then terminate the trial. For the experiment proper, each block contained sixty-four randomly presented stimuli with equal numbers of consistent and inconsistent trials. The order of presentation of the four blocks was counterbalanced across participants. Each block was separated by an instruction screen informing participants that they may take a short break, and reminding them to respond as quickly and accurately as possible in the following block. Accuracy and response latency was recorded for each trial.
Results
As participants performed well across all conditions (see Table 1 for the average accuracies in each condition), we focused our analysis on response latencies (for correct trials only). An initial outlier analysis was performed separately on each participant, and response latencies 2.5 standard deviations above or below the mean reaction time for each condition were excluded from the analysis. An outlier analysis was not conducted on accuracy measures, but participants who performed below chance (50 %) in any condition were excluded from analysis.
Response latencies were analyzed using a three way repeated measures analysis of variance (alpha = 0.05), with scope of attention (global vs. local), feature (form vs. texture), and consistency (consistent vs. inconsistent) as factors. Pairwise post-hoc comparisons were performed using the Bonferroni-Holm procedure to correct for multiple comparisons (alpha = 0.05). This analysis procedure was performed in all three experiments. 
Discussion
As predicted, we found a global precedence effect coupled with a global interference effect for form perception using our modified Navon stimuli. Specifically, participants were faster to categorize global form compared with local form (global precedence effect), and were slower to categorize local form when local and global form were inconsistent, but not vice versa (global interference effect). This replicates previous research using classic Navon stimuli (Navon, 1977) , and adds to a large body of literature suggesting global primacy in the perception of form (for a review, see Kimchi, 1992) . But importantly, we also demonstrated, for the first time, a global interference effect in texture perception, as judgments of local texture were slower when local and global textures were inconsistent. Together, the global interference effects for form and texture found here strengthen the notion that both spatial and non-spatial visual cues play important roles in different types of visual perception (e.g., figure/ground segregation, or the interactions between object and scene perception).
Interestingly, participants were also slower to classify global texture when global and local textures were inconsistent (i.e., a local interference effect), indicating a bidirectional influence of texture perception across global and local levels of attention. While this finding was unexpected, previous research has demonstrated that the interaction of global and local configurations is influenced by the overall quality and relative visibility of information at each level (Hoffman, 1980) . Specifically, by manipulating the quality and visibility of form at either the global or local level, global or local precedence effects in visual perception can be obtained depending on which level was distorted. With this in mind, it is possible that visual ambiguity in global texture resulting from unclear boundaries between global and local textures may have caused degradation of the global percept, and consequently resulted in the local interference effect. In other words, participants may have found it more challenging to classify global texture when local texture was inconsistent, because global and local texture were fairly integrated in perceptual space (i.e., the distinction between global and local texture was not readily apparent;
see Figure 1 ). We did not find the same result when participants attended to global form, likely because global and local forms were more separated in perceptual space (i.e., the distinction between the global outline contour and the local outline contours was readily apparent).
Consistent with these suggestions, mean response latencies were considerably longer in the global texture condition compared with the local texture condition (collapsed across levels of consistency), indicating a local precedence effect in texture perception. As such, it is perhaps not surprising that we observed local interference of texture in this Experiment. We did not observe this same relationship for the comparison of global and local form (again, collapsed across levels of consistency), as response latencies in the local form condition were longer than those in the global form condition, which replicates Navon's (1977) previous findings. Slower judgments of global compared with local texture would not be predicted based on Navon's previous work (nor would the local interference effect described previously), and, as we reasoned above, these findings might have arisen because keeping global texture contained within the boundaries of the global outline contour made it more difficult to perceptually separate global and local texture.
We investigated this possibility in Experiment 2.
Experiment 2
The results of Experiment 1 replicated Navon (1977) when attending to form: response latencies for judgments of local form were slower when global and local forms were inconsistent, but not vice versa (i.e., a global but not a local interference effect in form perception), and we observed longer overall responses for local compared with global form perception (i.e., a global precedence effect). We found a global interference effect in texture perception, but we also observed an influence of local texture when attending to global texture, 15 which we did not predict. In order to ascertain whether these findings in texture perception were being driven by visual ambiguity induced by integration of global and local texture cues within a global contour, the current experiment used figure-ground stimuli that separated local and global texture into foreground and background elements, respectively (see Figure 3 ). This enabled a clear perceptual division between local and global texture, consistent with the perceptual separation between local and global form. We predicted that removing visual ambiguity between local and global texture would eliminate the local interference effect in texture perception while maintaining the global interference effect. Moreover, we predicted that removing this visual ambiguity would significantly reduce the difference in response latency between global and local texture perception observed in Experiment 1, thus eliminating the local precedence effect. If these predictions hold, then they would reveal that global interference effects in visual perception are not dependent on the global precedence effect, which would suggest that the dominance of global features in visual perception is not a result of differences in the difficulty of discriminating global versus local features.
Participants
Thirteen new participants (all female) aged between 20 and 32 years of age (M = 21.39)
were recruited from the University of Toronto undergraduate community and received course credit for their participation. All participants had normal or corrected-to-normal visual acuity, were right-handed, and gave informed consent in accordance with the University of Toronto Ethics Review Board. The apparatus used in this experiment was identical to the apparatus used in Experiment 1. Sixty-four new stimuli matching the dimensions and conditions of Experiment 1 were generated. Local and global form maintained separate boundaries, and local and global texture was separated into foreground and background elements, respectively (see Figure 3) . Mean luminance for all stimuli averaged 202.10 (on a 0-255 luminance scale) with a standard deviation of 9.49. The experimental design and procedure were identical to Experiment 1.
Results
One participant was excluded from analysis due to incomplete data collection because of time constraints. Thus, the analysis was performed on the remaining twelve participants.
As with Experiment 1, the overall accuracy was high (see Table 1 for the average accuracies in each condition). Mean response latencies can be seen in Figure 4 as a function of scope of attention, feature, and consistency. Significant main effects were found for feature 
Discussion
The results of Experiment 2 replicate those from Experiment 1, providing clear evidence for the primacy of global percepts of form and texture (compared with local form and texture) as form. This last finding is consistent with the independence of form and texture in the perception of single objects (Cant et al., 2008) .
Since the stimuli in Experiment 2 were figure-ground images with a clear separation between foreground and background elements, the finding of a global interference in form and texture perception may also apply to the interaction between the processing of an object and its background in situations of more natural scene perception. We investigated this possibility in Experiment 3.
Experiment 3
In both previous experiments, we replicated Navon's (1977) 
Methods

Participants
Ten new participants (six females) aged between 18 and 21 years of age (M = 19.80) were recruited from the University of Toronto undergraduate community and received course credit for their participation. All participants had normal or corrected-to-normal visual acuity, were right-handed, and gave informed consent in accordance with the University of Toronto Ethics Review Board. The apparatus used in this experiment was identical to the apparatus used in Experiments 1 and 2. Blender 2.0 software (Stichting Blender foundation, Amsterdam) was used to render 3-dimensional indoor environments and generate stimuli. One-hundred and twenty eight new stimuli, each subtending 33.45° x 21.28° in visual angle, were created and during the experiment each was presented centrally against a white background following a black central fixation cross (subtending 1° x 1°) at a 52 cm viewing distance. To maintain consistency with the previous experiments, object texture was counterbalanced to contain equal representations of homogenous stimuli (object-scene textures were selected from the same source image) and heterogeneous stimuli (object-scene textures were selected from different source images from the same texture category; i.e., paint or rock). Stimuli were rendered using a constant view-point with consistent particle system lighting across feature conditions in order to maintain overall consistency in surface area, perspective, and reflectance. The stimuli were created to have variations in visual features (form: square versus triangle; texture: paint versus rock) at both a global (scene) and local (object) processing level, and contained either consistent or inconsistent features across levels. Variations in each visual feature were matched at both global and local levels (i.e., 64
instances of global square, 64 instances of global triangle, 64 instances of global paint, 64
instances of global rock, etc.). Mean luminance for all stimuli averaged 140.49 (on a 0-255 luminance scale) with a standard deviation of 28.57. The experimental design and procedure were identical to previous experiments, except for the fact that more trials were conducted in this experiment.
Results
In order to eliminate any potential difference in response latencies driven by differences in the luminance of the images across conditions, twenty-seven stimuli were removed prior to data analysis following a luminance outlier analysis (see Supplementary Material and Supplementary Figure 2 for details) . Mean luminance for all remaining stimuli averaged 147.90
(on a 0-255 luminance scale) with a standard deviation of 20.85.
As we observed in Experiments 1 and 2, participants made very few errors overall (see Table 1 for the average accuracies in each condition). Mean response latencies can be seen in Figure 6. Results of Experiment 3 for each condition (scene form; object form; scene texture; object texture). Light bars represent consistent scene and object features, and dark bars represent inconsistent object and scene features. All statistical comparisons are between the consistent and inconsistent conditions of each attended feature. Results are based on data from 10 participants, in a repeated-measures design. Error bars indicate 95% confidence intervals derived using the mean square error term. *p < 0.05
Results of the present experiment demonstrate significantly lower mean response latencies for judgements of object texture when the background scene texture was consistent, compared with inconsistent. In addition, we observed longer response latencies when attending to object texture compared to scene texture, consistent with Navon's (1977) Surprisingly, although no difference in response latencies were observed between local and global form (i.e., no global precedence effect), we observed interference of object form on classifications of scene form, but not vice-versa (i.e., a local, or object interference effect). At first, this evidence may seem difficult to reconcile with numerous studies advocating the primacy of global information. However, these findings are not altogether unprecedented. In fact, previous research has demonstrated a deleterious effect of salient objects on scene identification, particularly when an inconsistent object is present (Joubert et al., 2007) . Joubert and colleagues theorized that such an effect could be explained by an exogenous capture of attention involving a bottom-up processing bias, resulting in slowing the processing of background scene information.
These results suggest that object and scene context could be processed in parallel and interact extensively. Consistent with these results, Gordon (2004) observed preferential attention to inconsistent objects within approximately 150 ms of scene onset, suggesting that information about the semantic relationship between objects and scenes is extracted rapidly. While it is certainly possible that a global interference effect for form was not obtained in Experiment 3 due to these salient object properties, it is also possible that this relationship does not exist in more natural scene perception, where scene structure is unlikely to influence the perception of object form. Future studies will need to explore these possibilities in greater detail.
Interestingly, in the present experiment no such influence of salient object properties was found to affect scene texture classification, indicating both an independent and feature-specific effect of object saliency on scene perception (i.e., affecting scene shape but not scene texture perception), and an asymmetrical interference effect in texture and form processing. These results extend an existing body of literature demonstrating both independent processing and asymmetric interference of form and texture in object perception (Cant & Goodale, 2007 Cant et al., 2008) . Finally, these results demonstrate that non-spatial scene features (i.e., texture) influence the processing of object texture, and spatial object features (i.e., form) influence the processing of scene form. This suggests that there is an asymmetry in how spatial and non-spatial visual features are utilized in object-scene interactions, but future studies should investigate the validity of this possibility in greater detail.
General Discussion
The results of the present set of experiments clearly demonstrate a global interference effect in texture perception, and provide novel evidence that the primacy of global scene texture represents a contextual cue through which the perception of object properties is influenced.
Across all three experiments, local feature-based texture judgments were facilitated when their global counterpart was consistent. Furthermore, the results of Experiment 3 provide the first evidence that the perception of object texture is affected by the global scene percept, implicating scene texture as an important contextual cue in object perception. These results are consistent with our initial predictions based on evidence for the interference of global configurations on local features in visual perception (e.g., Navon, 1977) , the overlapping neural representations of surface texture and scene processing in parahippocampal cortex (e.g., Cant & Goodale, 2007) , and the contextual influence of scene consistency in facilitating object perception (e.g., Davenport & Potter, 2004) . Furthermore, the data provided in the current paper are consistent with previous investigations, as the results of Experiments 1 and 2 replicate Navon's seminal work on the global interference effect in the perception of form, verifying that our stimuli and experimental paradigm were valid in investigating a global interference effect in surface-texture perception using modified Navon stimuli. We would argue that these global interference effects (both form and texture) are not simply a result of local processing being more difficult than global processing, as participants' behavioural performance was equated across global and local feature conditions for all three experiments (see Table 1 ). This argument is further supported by the results of Experiment 2, which demonstrated global interference effects for both form and texture in the absence of response latency differences between local and global conditions (i.e., in the absence of global precedence effects). Rather, we suggest the global interference effects we observed reflect a true processing difference between global and local levels, where global features are visually dominant and thus influence local features. Of course, there are opportunities for local elements to influence global perception, and we discuss this in more detail below. Finally, across all three experiments, we observed significant effects of consistency in the attended feature independent of changes in the unattended feature, demonstrating independent processing of form and surface texture in visual perception consistent with previous research (Cant & Goodale, 2007 Cant et al., 2008) . In addition, significant differences in response latency were found between form and texture (i.e., form was processed faster than texture) in all three experiments. These results are consistent with previous research demonstrating that judgements of object form are generally processed faster than judgements of object texture (e.g., Cant & Goodale, 2008) .
While our results are largely in support of an overwhelming amount of evidence demonstrating the primacy of global scene information over local elements or object information (for a discussion, see Introduction), the argument could be made that the interaction between global and local levels of attention is dependent on the relative visibility or quality of information at each level (Hoffman, 1980; Lagasse, 1993) . Despite the elimination of local interference on global perception through our stimulus manipulations in Experiment 2, it seems plausible that in certain cases local object information may contextually influence the processing of global scene features through the exogenous capturing of attention. Indeed, in addition to our reported results of local object interference in feature-based attention to global scene form in Experiment 3, previous research has demonstrated that identity-defining properties of salient objects can influence the perception of their respective scenes (Davenport & Potter, 2004; Joubert et al., 2007) . Although these findings are certainly noteworthy in delineating the limitations in which the precedence of the global percept occurs, they do not depreciate the results of the vast majority of previous research or the current series of experiments. Here, we provide strong evidence that is in-line with current theories surrounding the hierarchy of global and local percepts in object and scene perception (Greene & Oliva, 2009) . That is to say, the results of the present study provide support for an initial scene-centered visual representation that is formed from global image features (e.g., texture), which subsequently influences the perception of later-stage local object properties.
Our main findings have shown that surface properties such as texture (and the material properties it signals) can form a contextual link between the processing of objects and scenes, and this interactive processing proceeds from the global to local scale of attention. Yet how important is texture and material in context? It has been well established that spatial aspects (i.e., form) of object perception provide important cues in the search and recognition of objects (e.g., Biederman, 1987) . However, the classification of objects in the natural world often requires knowledge about non-spatial aspects such as the material properties of which an object is composed (e.g., natural vs. manufactured, heavy vs. light, soft vs. hard, etc.), particularly when form is degraded through occlusion or is uninformative. Texture is instrumental in providing the visual cues necessary to infer such material properties, which subsequently aid in identification and action planning necessary for interacting with objects in our environment (Adelson, 2001; Buckingham et al., 2009; Gallivan et al., 2014) . These cues may be highly influential in drawing attention to contextually relevant objects within our immediate environment, and the nature of the relationship between an object and its background. Consequently, contextual information extracted from environmental texture cues can facilitate object search and recognition through knowledge about real-world scene categories (e.g. natural vs. man-made). Interestingly, in addition to its role in scene (e.g., Epstein & Kanwisher, 1998) and texture perception (e.g., Cant & Goodale, 2007) , parahippocampal cortex has also been implicated in processing contextual associations (e.g., Bar et al., 2008) . Thus, the results of the present study provide a bridge between multiple types of visual perception, and provide a unique opportunity to further understand how the processing of visual features and higher-level contextual associations work together to influence interactions between object and scene perception.
Conclusions
In summary, the present research provides clear evidence for the importance of global visual texture in object and background perception, and demonstrates how surface texture consistency may form a contextual cue through which early scene information may facilitate object perception and recognition. Our findings thus contribute to knowledge surrounding the importance of texture in visual perception by providing a mechanism through which objects and scenes are processed interactively. Finally, in order to fully understand the nature of object and scene perception in real-world environments, we argue that it is crucial to not only explore the influence of spatial processing, but to investigate the role of non-spatial processing as well. Here, we explore the role of both spatial and non-spatial forms of processing in the relationship between an object and the scene in which it is contained, highlighting the importance of nonspatial visual cues (i.e., texture) in object-scene perception.
Supplementary Materials
Chromaticity Chromaticity (hue and saturation) reflects the quality of colour information independent of luminance. Previous research has suggested that chromaticity information may be diagnostic in the recognition and identification of scenes, reflected behaviourally through optimal reaction time and accuracy for appropriately coloured scenes (Oliva & Schyns, 2000) , and neurophysiologically through decreased frontal event-related potential (ERP) amplitudes and delayed ERP onset for inappropriately coloured scenes (Goffaux et al., 2010) . Therefore, in order to obtain response latencies and accuracy representative of naturalistic scene and object classification, the present paper aimed to maintain natural chromaticity within texture stimuli, instead of presenting achromatic images misrepresentative of real-world environments. But to prevent participants from simply using colour information in their judgements of texture, all textures were initially selected based on similar and naturalistic variations in colour, limiting diagnostic colour information across texture categories (see Supplementary Figure 1 ), and were then adjusted through level adjustment (brightness, contrast and tonal range were adjusted in order to approximate values across texture categories) using Adobe Photoshop CS3 software (Adobe Systems, San Jose, CA). Finally, Matlab software (MathWorks, Natick, MA) was used to calculate the chromaticity of each texture to ensure that all images were limited in distinctive colour information (a visual representation of the chromaticity of each texture stimuli can be seen in Supplementary Figure 1) .
Luminance Outlier Analysis
As the stimuli used in Experiment 3 were rendered using dynamic lighting and contrast representative of more natural scene environments, to prevent potential differences in response latencies being driven by differences in the luminance of stimuli, a luminance outlier investigation was performed using Matlab software (MathWorks, Natick, MA) prior to data analysis. This investigation revealed a texture outlier with a significantly lower luminance (M = 79.65; see Supplementary Figure 2 ) than the mean luminance for all stimuli (M = 140.49). As a result, all stimuli containing this texture (twenty-seven cases) were removed. It is important to note, however, that the overall results reported in the main manuscript did not change markedly after a post-hoc investigation with these outlier stimuli included in the data analysis, and all significant effects were maintained.
